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1. Executive Summary 
Legislation being introduced in the Kentucky General Assembly proposes to establish a 
Renewable and Energy Efficiency Portfolio Standard (REPS) for utilities in the state. The Mountain 
Association for Community Economic Development (MACED) and the Kentucky Sustainable 
Energy Alliance (KySEA) retained Synapse Energy Economics, Inc. (Synapse) to estimate the 
potential impacts of establishing such a standard. The study estimates the impacts of a REPS on 
Kentucky’s portfolio of electricity resources, on average electric bills, and on the state’s economy. 

Proposed REPS.  The study assumes the goals of the REPS would be to promote energy 
independence and security by diversifying the state’s generating mix, stabilizing long-term energy 
prices, and creating high-quality jobs and business opportunities. It assumes the REPS would 
require all utilities in the state to meet specific portions of their retail load through energy efficiency 
(EE) and from renewable energy (RE) respectively. The assumed required cumulative reductions 
from EE begin at 0.25 percent in 2014 and increase to 10.25 percent of aggregate retail load by 
2022. The assumed required cumulative portions of retail load to be met from RE begin at 2.25 
percent in 2014 and increase to 12.5 percent by 2022.  

Study Methodology . The study estimates various impacts of the proposed REPS over the ten 
year period 2013 – 2022 using a scenario approach. It then projects supply mix and average 
electric bills under a Business-as-Usual (BAU) scenario, i.e., a future without a REPS, and under a 
REPS scenario. The study develops the REPS scenario by estimating the cost of achieving the 
EE reductions and of acquiring the RE resources required under the REPS legislation. Finally, the 
study calculates the incremental impacts of the REPS scenario relative to the BAU scenario in 
terms of the state’s electricity supply portfolio, average electric bills, and economic activity. All 
values are expressed in constant 2010$ unless noted otherwise. 

The BAU scenario and the REPS scenario are based on a number of common assumptions. Both 
scenarios are based on the same projection of retail electric requirements excluding the effects of 
EE, which is an average annual rate of growth of 1.5% over the study period. Second, both are 
based on the same projections of electricity resource capital and operating costs, including 
projected long-term prices for coal and natural gas. Third, both scenarios assume Kentucky 
utilities will comply with new, more stringent regulations of various air emissions that are currently 
scheduled to take effect in 2016. Finally, both scenarios assume that carbon emissions from all 
generating units, both existing and new, will be subject to regulation beginning in 2018 at a cost 
per ton of $15 (2010$). Given the uncertainty regarding the timing and magnitude of future 
regulation of carbon, Appendix C of the study presents an estimate of the summary impacts of a 
REPS assuming no regulation of carbon in Kentucky until after 2022. 

BAU scenario . Historically almost all of Kentucky’s annual supply of electric energy has been 
coal-fired generation. For example, in 2010 Kentucky met over 92% of its annual retail electric 
requirements from coal-fired generation. The BAU scenario projects that coal-fired generation 
would decline but would continue to supply the majority of the state’s annual electric energy 
requirements, as indicated in Figure 1-1. For example, the study projects that generation from coal 
would account for approximately 71% of the state’s supply in 2022. The decline in coal-fired 
generation is due to generation from new gas-fired units projected to replace older coal units 
scheduled to retire starting 2016 and to meet load growth. Under the BAU scenario Kentucky 
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utilities are projected to meet less than 5% of annual retail electric requirements from resources 
other than coal and natural gas. 

Figure 1-1. BAU scenario annual electricity require ments and sources 

 

 

Average electricity prices and average electric bills are projected to increase substantially under 
the BAU, primarily due to the capacity costs of new gas-fired units and the higher costs of 
generation from those units (i.e., production costs). For example, the BAU scenario projects state-
wide average residential bills would increase approximately 47 percent, in constant dollars, 
between 2010 and 2022.  

The marginal, or avoided, cost of electricity under the BAU scenario is projected to double over 
the study period, from less than 4 cents/kWh in 2012 to approximately 9 cents/kWh by 2022. This 
increase is again attributable to the projected costs of adding and dispatching new gas-fired 
capacity as well as to the projected cost of complying with carbon regulation from 2018 onward. 

REPS Scenario.  The REPS scenario estimates the impacts of meeting total annual retail 
electricity requirements using greater levels of EE and RE than under the BAU scenario. The 
additional quantities of EE and RE would displace some of the generation from natural gas and 
coal projected under the BAU scenario. Under the REPS scenario, Kentucky would have a more 
diverse electricity resource portfolio, as illustrated in Figure 1-2. For example, the state’s 
dependence on coal would decrease to approximately 63% of total annual requirements by 2022. 
This diversification of the state’s generating mix has the potential to produce a number of benefits 
beyond those examined in this report, including mitigation of operational and financial risks.  
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Figure 1-2. REPS scenario annual electricity requir ements and sources 

 

 

Additional EE reductions under REPS scenario.  Our analyses project that, by 2015, cumulative 
reductions from EE required under a REPS would be large enough to offset incremental growth in 
annual electric sales. The potential for EE to flatten annual sales after 2015 is illustrated in Figure 
1-3 (below).  

By capping annual retail sales, those EE reductions would reduce the quantity of new peaking 
capacity needed over the study period as well as reduce the quantity of annual generation 
required from new gas-fired plants. The study estimates these EE reductions could be achieved at 
levelized costs ranging between 3 cents/kWh and 4 cents/kWh, considerably less than the 
avoided costs projected under the BAU scenario. 
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Figure 1-3. Total annual sales without EE, BAU scen ario, and REPS scenario 

 

 

Additional RE generation under REPS scenario . The study projects that Kentucky could 
eventually acquire the majority of the additional RE generation required under the REPS scenario 
from in-state resources, primarily biomass and wind. The study projects that Kentucky utilities 
would acquire a portion of their required RE as wind energy imported from out-of-state, particularly 
during the initial years when in-state resources are being developed. The study assumes utilities 
would satisfy the solar RE requirement through a combination of solar water heating installations 
at customer sites and large-scale photovoltaic (PV) projects. Figure 1-4 illustrates the mix of 
projected additional RE sources.  

Figure 1-4. Mix of additional RE under REPS scenari o 

 

80,000

85,000

90,000

95,000

100,000

105,000

110,000

115,000

2010 2012 2014 2016 2018 2020 2022

K
Y

 S
al

es
 (G

W
h)

No EE

BAU Scenario

REPS Scenario

0

2000

4000

6000

8000

10000

12000

2013 2015 2017 2019 2021

G
W

h

Hydro + Solar

Biomass

Wind, in state

Wind, out of state



 

 
Potential Impacts of REPS in Kentucky 

 

▪ 5 

The cost of electricity from RE varies by RE resource and project scale. The study projects that 
the total cost of generation from new RE projects, i.e. capital plus variable production, will become 
increasingly competitive with generation from new natural gas units and existing coal units over 
time due to increases in the costs of carbon emissions and decreases in the costs of RE 
technologies. 

Impact of REPS on Kentucky electricity resource por tfolio . The study projects that the REPS 
would lead to a more diverse electricity resource portfolio. For example, by 2022 the state’s 
utilities would be achieving reductions from EE equivalent to 10.2 percent of annual retail sales 
and acquiring generation from RE equivalent to 12.5 percent of annual sales.  Those quantities of 
EE and RE would enable the state to reduce its dependence on generation from coal and natural 
gas for its total annual energy requirements in 2022 from 71 percent and 25 percent under the 
BAU scenario to 63 percent and 15 percent under the REPS scenario, as indicated in Figure 1-5. 
Kentucky would have 15% less emissions of carbon dioxide under the REPS scenario than under 
the BAU scenario as a result of these increased quantities of EE and RE.  

Figure 1-5. Annual electricity requirements and sou rces in 2022 - REPS versus BAU 

 

 

Impact of REPS on electric bills . The study indicates that the REPS would lead to lower electric 
bills over time. If one assumes no regulation of carbon in Kentucky until after 2022, our analyses 
indicate that a REPS would still lead to lower electric bills, although the savings would be less. 

The study projects electric bills will increase under the REPS scenario, but by lesser amounts than 
under the BAU scenario. For example, the study projects annual bills will be approximately 8 to 10 
percent lower under the REPS scenario in 2022 than under the BAU scenario, as indicated in 
Table 1-1. The lower average bills in that year are primarily due to the fact that, under the REPS 
scenario, retail customers are projected to use approximately 8 percent less electricity on average 
than under the BAU scenario due to reductions from EE. After 2022 the study projects that 
average bills would continue to be less under the REPS scenario, as the cost of electricity from 
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RE is projected to continue declining relative to the cost of electricity from coal-fired and natural 
gas generation. 

Table 1-1. Annual electricity bills in 2022 - REPS versus BAU 

 

 

Impact of REPS on Kentucky economy.  The study estimates that a REPS would lead to a net 
increase in employment and business opportunities in Kentucky. In other words the expenditures 
on additional reductions from EE and additional RE generation required under a REPS would 
create more economic activity and employment in Kentucky than the electric generation from coal 
and natural gas that the additional EE and RE would displace. If one assumes no regulation of 
carbon in Kentucky until after 2022, our analyses indicate that a REPS would still lead to a net 
increase in employment and business opportunities in Kentucky, although those net increases 
would be somewhat smaller.  

Complying with the EE targets will require expenditures on materials and equipment to improve 
the efficiency of residences, businesses, and factories, while complying with the RE targets will 
require expenditures on construction and operation of RE projects. The net positive impact of 
these expenditures is attributable to three major factors. First, the portion of total expenditures that 
would remain in Kentucky is projected to be higher for EE and RE than for generation from coal 
and natural gas. Second, the EE and RE projects are expected to be more labor-intensive than 
generation from coal and natural gas, and thus are projected to create more jobs per dollar spent. 
Finally, the additional quantities of EE and RE are projected to result in lower electric bills over 
time, leaving Kentuckians with more discretionary income available to spend on other goods and 
services, which in turn would produce additional economic impacts.  

The study projects a REPS would create over 28,000 net additional job-years in Kentucky by 
2022. (Employment impacts are in job-years since the duration of some jobs is limited, e.g. a RE 
construction project, while the duration of other jobs is longer-term, e.g. programs to install EE 
measures). The major sources of these incremental job-years are capital and operating 
expenditures on EE measures and RE facilities ($159 million in 2022) as well as electric customer 
spending of the amounts they saved on their electric bills, i.e., spending of their net energy 

Average Electric Rates ($/kWh) (2010$) 2010
BAU Scenario 

2022
REPS 

Scenario 2022

REPS 
Scenario vs 

BAU Scenario

Total (All Sectors) $0.067 $0.101 $0.102 1%
Residential $0.086 $0.120 $0.121 1%

Commercial $0.079 $0.113 $0.114 1%
Industrial $0.051 $0.085 $0.085 0%

Average Electric Bills ($) (2010$) 2010
BAU Scenario 

2022
REPS 

Scenario 2022

REPS 
Scenario vs 

BAU Scenario

Residential $1,249 $1,834 $1,657 -10%
Commercial $5,198 $7,658 $7,067 -8%

Industrial $325,409 $557,989 $513,178 -8%
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savings from energy efficiency ($970 million in 2022). Figure 1-6 presents the projected 
cumulative net job-year impacts in Kentucky. 

Figure 1-6. Cumulative net job-year impacts in Kent ucky from a REPS 

 

 

The study projects the net incremental impacts of a REPS on Kentucky by 2022 would include an 
increase in personal income of nearly $1 billion and an increase in Gross State Product of $1.5 
billion. Those projections are reported in Table 1-2. 

Table 1-2. Annual net economic impacts in Kentucky from a REPS  
Economic Impacts 2017 2020 2022 Cumulative 

Total  
Job-years 3,190 19,958 28,539 120,140 

Personal Income (2010$ millions) $119 $765 $1,088 $4,634 

Gross State Product (2010$ millions) $118 $1,004 $1,474 $6,038 
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2. Introduction 
Kentucky has historically relied upon coal from mines in the state for the majority of its electricity 
generation. For example, in 2010 over 92% of the state’s electricity production was from coal-fired 
generation, with approximately 67% of the coal used to generate that electricity produced in 
Kentucky.1,2 Over the past several years various reports have identified energy efficiency and 
renewable energy as resources that could help Kentucky diversify its electricity supply portfolio, 
control its future electricity costs, and create jobs for Kentuckians. 

Legislation being introduced in the Kentucky General Assembly proposes to establish a 
Renewable and Energy Efficiency Portfolio Standard (REPS). The expected goals of the 
legislation would be to: 

1) Promote energy independence and security by diversifying the portfolio of energy sources 
used for generating electricity for Kentucky electric customers; 

2) Stabilize long-term energy prices and encourage economic growth; and 

3) Create high-quality jobs, training, business, and investment opportunities in the Kentucky 
energy sector. 

This study assumes that the legislation would be designed to achieve those three goals by 
requiring all utilities in the state to meet specific portions of their retail load through reductions from 
EE and generation from RE, respectively. The study assumes required cumulative reductions from 
EE would begin at 0.25 percent in 2014 and increase to 10.25 percent of aggregate retail load by 
2022. It assumes the required cumulative portions of retail load to be met from RE would begin at 
2.25 percent in 2014 and increase to 12.5 percent by 2022.  

Diversifying the state’s generating mix through development of additional EE and RE has the 
potential to produce a number of benefits beyond those examined in this report, including 
mitigation of operational and financial risks. The benefits of meeting future electricity requirements 
through a diverse mix of cost-effective resources, including EE and new RE, in addition to 
traditional supply side resources have been recognized for several years at both the federal and 
state level, for example the Energy Policy Act of 2005 (EPAct) and Intelligent Energy Choices for 
Kentucky’s Future.3 4 

MACED and KySEA retained Synapse to estimate the potential impacts of establishing a REPS. 
Synapse provides research, testimony, reports, and regulatory support on electric industry 
regulatory and environmental issues to consumer advocates, environmental organizations, 
regulatory agencies and energy offices at the state and federal level throughout the United States. 
For example, the American Council for an Energy Efficient Economy (ACEEE) has relied upon 

                                                 

1
 EIA state energy profile for Kentucky and EIA Electric Power Monthly 

2
 Synapse analysis of EIA coal statistics, report DOE/EIA-0584(2009) updated February 3, 2011 

3
 EPAct 2005 Title XII Electricity, Subtitle E, Amendments to PURPA §1251(a) 

4 Beshear, Steven L. and Peters, Leonard, Intelligent Energy Choices for Kentucky’s Future, Kentucky Energy and 
Environment Cabinet, November 2008 
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Synapse estimates of avoided electricity costs for its clean energy studies of Ohio, North Carolina, 
South Carolina, Arkansas, Virginia, and Pennsylvania.  

The study provides an initial quantitative estimate of the approximate magnitude and direction, i.e., 
positive or negative, of several key impacts of the proposed REPS. The study estimates these in 
terms of state-wide impacts measured relative to a future without a REPS. Thus, the study is 
providing high level projections recognizing that the specific impacts of a REPS will vary by utility. 
Analyzing the impact of a REPS on individual or specific Kentucky utilities was beyond the scope 
of work of this study. The study estimates the impact of a REPS on Kentucky using state-wide 
data augmented by utility-specific data and projections where relevant and public. It estimates 
these impacts using a methodology that other parties could use to estimate the impacts of a REPS 
on individual Kentucky utilities. 

A. Kentucky Electricity Market 

Kentucky is served by more than 50 retail electricity service providers and has a complex 
wholesale electricity market. According to statistics from the United States Energy Information 
Administration (EIA), in 2009 Kentucky was served by 58 retail providers consisting of four 
investor-owned utilities (IOUs) and 54 cooperatives and public entities. The four IOUs, i.e., 
Louisville Gas and Electric (LG&E), Kentucky Utilities (KU), Duke Energy Kentucky, and Kentucky 
Power, accounted for about half of the state’s electricity sales in that year, and about half of the in-
state generation. The cooperatives and public entities accounted for the remaining sales and in-
state generation. 

Historically the annual quantity of electricity generated in Kentucky has closely matched the state’s 
annual retail sales. According to EIA statistics the state has been a small net exporter of power.  

Almost all of the in-state generation has been from coal units and approximately 67% of the coal 
those units consumed to generate that electricity was produced in Kentucky. In contrast, 
Kentucky’s electric sector is not the dominant market for coal produced in Kentucky, accounting 
for only approximately 26% of the state’s annual coal production. The majority of coal mined in 
Kentucky, approximately 74%, is sold to out-of-state markets and to Kentucky’s industrial sector.5 

The state’s utilities appear to have limited potential to sell, or buy, power in the inter-state market. 
Most retail electric service providers in Kentucky are not currently members of the major 
wholesale electricity markets operated by the Mid-West Independent System Operator (MISO) or 
PJM. The potential to export or import power is subject to the availability of adequate 
transmission, with the existing major inter-state transmission lines in Kentucky running primarily 
north and south. 

B. Study approach 

The purpose of the study is to estimate the impacts of a REPS for a given set of explicit 
assumptions about the future. The study estimates the state-wide average impacts of a REPS on 
Kentucky’s portfolio of electricity resources, on average electric bills, and on the state’s economy 
over a ten year period, 2013 to 2022. It uses a scenario approach to estimate these impacts. As 

                                                 
5
 ibid. 
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such the study provides a “what if” analysis rather than a detailed forecast of Kentucky’s electricity 
supply.  

The study developed its estimates of these impacts in the following major steps: 

• Develop common assumptions applicable to both the BAU scenario and the REPS 
scenario, including assumptions regarding electricity resource costs and environmental 
regulations based upon national trends; 

• Develop projections for the BAU scenario including future retail electric requirements, 
electric supply, average rates, and average bills. These projections are based upon 
Kentucky electric sector statistics and public planning documents of Kentucky utilities;  

• Develop projections for the REPS scenario including future retail electric requirements, 
electric supply, average rates, and average bills. To develop the REPS scenario the study 
estimates the cost of achieving the EE reductions and RE generation required under the 
REPS legislation. These estimates draw upon prior reports that have addressed the 
potential impact of increasing reliance on EE and RE in Kentucky as well as the most 
recent estimates of EE and RE potential and costs relevant to Kentucky; and 

• Calculate the incremental impacts of the REPS scenario relative to the BAU scenario on 
Kentucky’s portfolio of electricity resources, on state-wide average electric bills, and on 
the state’s economy. 

As with every forecast, the projections for the BAU and REPS scenarios are subject to uncertainty 
because the key assumptions underlying those projections are subject to uncertainty. Those key 
assumptions include projections of future electricity sales, natural gas prices, and regulation of 
carbon dioxide emissions. Each of the study’s key assumptions is specified explicitly in order to 
enable parties to test the sensitivity of the BAU and REPS scenario projections to different values 
for key input assumptions. 

The balance of the report is organized as follows: 

• Chapter 3 describes the key common assumptions applicable to both scenarios and then 
describes the projections of electricity supply, average rates, and average bills for the 
BAU scenario; 

• Chapter 4 describes the EE and RE assumptions specific to the REPS scenario and then 
provides the projections of electricity supply, average rates, and average bills for that 
scenario; 

• Chapter 5 describes the analysis of net economic impacts of a REPS;  

• Chapter 6 summarizes the incremental impacts of a REPS; 

• Appendix A provides the references used to prepare the report; 

• Appendix B provides key results for the BAU and REPS scenarios; and 

• Appendix C provides summary impacts of a REPS assuming no regulation of carbon in 
Kentucky until after 2022. 
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3. Business as Usual Scenario 
The BAU scenario assumes a future without a REPS. The projections for the BAU scenario 
provide the quantitative reference points against which the study will measure the incremental 
impacts of the REPS scenario. Those projections include electric resource costs, electric supply 
mix, average rates, average bills, and avoided costs for each year of the study period.  

This chapter begins by describing the modeling framework and key common assumptions 
applicable to both the BAU scenario and the REPS scenario. It then describes the projections of 
electricity supply, average rates, and average bills for the BAU scenario.  

A. Modeling Framework and Common Assumptions 

The study develops projections of the capacity mix, energy mix, production costs, average rates, 
and average bills on a state-wide basis under the BAU scenario and the REPS scenario using an 
Electricity Costing Model (ECM) developed by Synapse.6 The ECM is an annual production 
costing model implemented in Excel. It calculates the total revenue requirements for electricity 
service that utilities and/or resource owners would seek to recover from ratepayers for a given set 
of input assumptions. Revenue requirements consist of the annual amount required to recover the 
variable cost of producing electricity each year plus the cost of recovering capital investments 
including a return on those investments. Key input assumptions include projected retail energy 
requirements, both annual energy and peak demand, reserve margin, mix and characteristics of 
existing capacity, projected capacity retirements and additions, projected fuel prices, and 
projected environmental compliance costs. 

The study developed a BAU scenario independently of the two scenarios presented in the 
Kentucky Department for Energy Development and Independence (DEDI) projections for several 
reasons.7 First, the ECM requires numerous input assumptions and Synapse did not have access 
to all of the input assumptions that the DEDI used to develop its two scenarios. Second, Scenario 
A of the DEDI projection assumes construction of an Advanced Super Critical Pulverized coal 
plant while Scenario B implicitly assumes that Henry Hub gas prices will double in real terms 
between 2010 and 2020.8 Synapse did not consider either of those two assumptions to be 
reasonable for a BAU scenario during the study period.  

The base year of our analysis is 2010; this is the most recent year for which a complete set of 
statistics for Kentucky’s electric sector were available from the EIA. All monetary values are 
reported in constant 2010 year dollars unless noted otherwise. The analysis begins in 2011 and 
ends in 2025, a study period of 15 years. The study focuses in particular on the ten-year period 
from 2013 through 2022, during which the REPS bill would be implemented. 

                                                 
6
 Synapse developed the initial version of the ECM in order to provide the ACEEE with these projections for its clean 

energy studies of Ohio, North Carolina, South Carolina, Arkansas, Virginia and Pennsylvania. 
7
 Patrick, Aron et al. Kentucky Electricity and Natural Gas Price and Consumption Forecasts to 2035. DEDI. August 9, 

2011. 
8
 Ibid. Table 5. Implied by increase in industrial customer retail prices from $5.30 in 2010 to $10.03 in 2020 (2010$/MMBtu) 
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The analysis assumes inflation at 2.00% per year, discount rates of 8.0% nominal and 5.88% real, 
income tax rates of 35% federal and 6.0% Kentucky, and a property tax rate at 0.5% per annum of 
initial plant cost.  

Fuel Prices. The study assumes coal prices will remain close to current levels over the study 
period based upon EIA reference case projections in Annual Energy Outlook 2011 (AEO2011).9 
The study assumes that the price of natural gas delivered to gas-fired units in Kentucky, the 
burner-tip price, will increase from $5.29/MMBtu in 2010 to approximately $6.50/MMBtu (in 2010$) 
by 2022. The largest component of that price is the projected Henry Hub price, with the other 
component being an estimate of the basis differential between the Henry Hub price and 
Kentucky.10 The projection of Henry Hub prices underlying the study’s burner-tip prices is drawn 
from Avoided Energy Supply Costs in New England: 2011 Report (AESC 2011), a report Synapse 
prepared for a group of efficiency program administrators in New England. That projection 
received considerable scrutiny during the development of AESC 2011. The study’s projected 
Henry Hub prices are lower than those implied in the DEDI projection but within the range of 
Henry Hub prices that LG&E/KU considered in their April 2011 CPCN filing and also within the 
range of Henry Hub price projections the EIA analyzed in AEO 2011, as indicated in Figure 3-1.  

Figure 3-1. Projections of Henry Hub prices 

 

 

                                                 
9
 ____. Annual Energy Outlook 2011. U.S. Energy Information Agency. April 2011. http://www.eia.gov/forecasts/aeo/ 

10
 Hornby, Rick et al. Avoided Energy Supply Costs in New England: 2011 Report. Synapse Energy Economics. July 2011. 
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Particulate, Sulfur Dioxide and Nitrogen Oxide Emis sion Compliance Costs.  The United 
States Environmental Protection Agency (EPA) is in the process of implementing tighter 
regulations of emissions of various air pollutants including particulate matter, ozone, sulfur dioxide, 
and nitrogen oxides. The changes include revisions to several National Ambient Air Quality 
Standards (NAAQS), a Cross-State Air Pollution Rule (CSAPR), and proposed standards for 
hazardous air pollutants (HAPS). These new tighter regulations are currently scheduled to take 
effect in 2016. Our study assumes that Kentucky utilities will comply with these new, more 
stringent regulations by December 2015. The study assumes that some existing coal units have 
the necessary control technology required to comply, some units will require major capital 
investments in new control technology in order to comply, and some units will be retired.  

The study’s projections of capacity costs under the BAU and REPS scenarios do not include 
capital costs that Kentucky utilities might incur in order to enable their existing coal units to comply 
with the tighter environmental regulations scheduled to take effect in 2016. In addition to the 
difficulty of obtaining estimates of those capital costs for each coal unit in Kentucky, the study 
assumed those costs would be relatively unavoidable under both scenarios because the utilities 
would make those capital investments between 2012 and 2015 and would be able to recover them 
in full through a special environmental surcharge. 

Carbon Dioxide Emission Compliance Costs.  There is considerable uncertainty regarding the 
timing and design of future federal regulation of carbon emissions. However, Synapse considers it 
reasonable to assume that some form of carbon regulation will occur during the planning horizon 
covered by this study. A number of electric utilities apparently share that expectation, as they have 
assumed a cost for complying with carbon emission regulation in long-term plans filed in the last 
year. Those utilities include Delmarva Delaware, Ameren Missouri, PacifiCorp, TVA, Duke Energy 
Ohio, Georgia Power, and Duke Energy Carolinas.11 This study assumes that emissions of carbon 
dioxide from all generating units in Kentucky, both existing and new, will be subject to federal 
regulation beginning in 2018 at a cost of compliance of $15 per ton of carbon.12 Figure 3-2 plots 
that carbon dioxide assumption relative to the assumptions used by most of those electric utilities 
for their reference or medium cases.  

                                                 
11

 COMMENTS OF INTERVENORS NATURAL RESOURCES DEFENSE COUNCIL AND SIERRA CLUB ON THE 2011 
JOINT INTEGRATED RESOURCE PLAN OF KENTUCKY UTILITIES COMPANY AND LOUISVILLE GAS AND 
ELECTRIC . CASE NO. 2011-00140. November 23, 2011. Page 10. 
12

 Johnston, Lucy et al. Synapse 2011 CO2 Price Forecasts, February 2011, mid-case 
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Figure 3-2 Projections of Carbon Dioxide Prices (20 10$) 

 

 

Given the uncertainty regarding the timing and magnitude of future regulation of carbon, the study 
also includes an estimate of the impacts of a REPS assuming no regulation of carbon in Kentucky 
until after 2022. The summary impacts from that analysis are presented in Appendix C. 

B. Projection of Retail Electricity Requirements 

The study projects retail electricity requirements in terms of annual sales and aggregate peak 
demand. The study develops a projection of state-wide annual electricity sales for each of the 
three major sectors, i.e., residential, commercial, and industrial. It also develops a projection of the 
aggregate peak demand from all three sectors. It begins by developing a projection of 
requirements assuming no reductions from EE. From that projection it develops projections of 
retail sales for the BAU scenario and the REPS scenario by deducting the reductions from EE 
assumed in each of those scenarios.  

The projection of state-wide sales with no reductions from EE assumes that all utilities in the state 
will have approximately the same rate of growth as LG&E/KU have projected for their service 
territory, prior to the impact of their proposed EE. 13 LG&E/KU assume their annual retail sales will 

                                                 
13

 LG&E/KU Integrated Resource Plan (IRP), April 2011, Table 6.(1)-1, page 6-4 
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rebound in 2011 and 2012 from their 2009 and 2010 recession levels and will increase steadily 
thereafter.  

The study projects that annual sales and aggregate peak demand under the BAU scenario will 
each increase at an annual average rate of approximately 1.5% per year over the study period. 
This projection reflects our estimates of reductions from EE for those Kentucky utilities who offer 
EE programs. For example, the BAU forecast projects a total state-wide cumulative annual 
reduction from EE under the BAU scenario of approximately 2,000 GW in 2025, or 1.7% of annual 
sales forecast for that year. This projection is based on our review of public data on EE programs 
of Kentucky utilities. LG&E/KU have projected reductions from their EE programs equal to 4.8% of 
2025 sales. The state’s other utilities do not appear to be projecting any material reductions from 
EE.  

The BAU scenario projection of electricity sales by sector is presented in Figure 3-3. This 
projection assumes that each major customer sector, i.e., residential, commercial, and industrial, 
would account for the same proportion of total sales in the future as it did on average between 
2008 and 2010. During that period the residential, commercial, and industrial sectors respectively 
accounted for 30%, 21% and 49% of total annual retail sales in the state.14 The BAU scenario 
projection assumes that the number of customers in each sector will grow at 1.1% per year, the 
average annual rate of total customer growth between 1990 and 2009.  

Figure 3-3. BAU scenario - Forecast of annual elect ricity sales by sector 
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 Industrial sales as a percentage of total sales in all sectors are about twice the national average. 
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The average annual rate of growth projected under the BAU scenario, at 1.5%, is less than the 
actual average rate of state-wide load growth from 2000 to 2010 (1.8%). However, that projection 
is higher than the state-wide average rate of load growth the DEDI has projected for the period 
2010 through 2035 (0.7%).15 The fact that the study projects a higher average annual rate of 
growth for the BAU scenario than the DEDI report may be attributable to several factors, including 
a shorter forecast period than the DEDI report, i.e. through 2022 rather than through 2035, and no 
reflection of the impact of price elasticity on retail load. 

C. Projection of Electricity Resources and Costs 

The study developed the BAU scenario projection of electricity resource mix and costs in two 
steps. In step one the study determined the quantity of total capacity required each year to meet 
peak demand plus losses and a reserve margin. In years in which the total of existing capacity 
plus planned additions were less than the total quantity of capacity required to ensure reliable 
service, Synapse added generic capacity to the ECM. In step two the study estimated the quantity 
of total annual generation required each year to meet annual sales plus losses, i.e. total annual 
retail electric requirements. Synapse used the ECM to calculate the quantity of generation from 
each category of capacity each year and the annual costs of producing that generation. The study 
also developed a projection of avoided electricity costs.  

Step One - Ensure Adequate Capacity 

In order to ensure reliable service, Kentucky utilities must have sufficient capacity to meet each 
year’s forecast of peak demand plus a reserve margin. Our analysis of capacity requirements for 
the BAU scenario revealed the following key points: 

• LG&E/KU assume a 55% load factor in their April 2011 IRP. Our study assumes a 60% 
load factor because industrial load, the customer class with the highest load factor, 
accounts for 50% of total sales in the state but only 28% of LG&E/KU total sales. With a 
60% load factor, and a 15% reserve margin as LG&E/KU assume in their April 2010 IRP,, 
our analysis of EIA statistics for Kentucky in 2010 indicates that Kentucky met 94% of its 
reserve margin requirement in 2010 with capacity located in-state and 6% with capacity 
located out-of-state;16  

• Approximately 824 MW of hydro capacity is currently available and an additional 130 MW 
is scheduled to be in-service by 2017. Under the REPS, generation from hydro built after 
1992 would quality as RE. Therefore the study assumes that 57.8 MW of existing hydro 
and all of the proposed hydro would qualify as RE;17  

• LG&E/KU plan to retire at least 800 MW of older coal units by 2016. They have concluded 
that it is not economic to install new emission controls on those units in order to comply 

                                                 
15

 Patrick, Aron et al. Kentucky Electricity and Natural Gas Price and Consumption Forecasts to 2035. DEDI. August 9, 
2011. 
16

 Reliance on out-of-state capacity would be lower with a higher average load factor &/or lower reserve margin  
17

 The 57.8 MW equals hydro capacity reported in Form EIA 860 Annual Electric Generator Report for 2009 minus 
capacity reported for 1990, since report for 1992 was not available. 




